The main problems to be considered here are local magnetic moment, the temperature dependence of surface magnetization and surface anisotropy.
Before describing the information obtained from
Mgssbauer spectroscopy, experimental results by complementary methods will be briefly surveyed. namely the first surface layer has no magnetic moment /1,2/. This conclusion is not generally believed but the term, dead layers, has been popularly used.
An investigation on epitaxial ferromagnetic thin films was reported by Gradmann / 3 / . By vacuum c!eposition, very thin epitaxial films of Fe-Ni alloy and Co, on Cu substrates, were prepared and the magnetization was measured by a sensitive torsion magnetometer. When the film was coated by Cu or Ag, the magnetization of the thin film was actually the same as the bulk value but when coated by Mn or C, a reduction of the magnetization was observed. The results suggest that the interface magnetic effect depends on the coating substance.
Koepke and Bergmann measured an anomalous . f. z . . interface seems to be nearly the same as that in bulk Ni metal. At 300 K, the 16 ;-film behaves superparamagnetically. When an external field (7 kOe) was applied longitudinally, an effective hyperfine field of about 220 kOe was induced. Therefore the intrinsic Curie temperature is much higher than 300 K.
The temperature dependence of thin film magnetization is only partially measurable.
Surfaces of non-metallic compounds were studied by using ultrafine particles 122, 23, 30, 311.
The surface anisotropy due to the coating by organic substances was discussed in the case of NiFe20,, fine particles 1311. It was claimed that the surface spin is canting in the case of y-Fez03 fine particles 123, 301.
2.4. Conversion electron spectroscopy.-Recently, conversion electron ~assbauer measurements in a backscattering geometry are popularly used. This method is certainly suitable for corrosion and catalysis studies. A gas-flow type counter for this purpose is commercially available. The depth of the observation, however, extends over some 100 i , which is too large to catch surface phenomena just near the top surface layer. Magnetic behaviors on nonmagnetic substances may be detected by using surface-enriched samples. The sensitivity. was assured to be high ehough for the detection of monolayers 1321.
Depth selective measurements were attempted by using 8-spectrometers to analyse the energy of elec- to keep a metallic surface clean.
